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Varr*Hra& sua Var aobvolDo.a toil H*t*v5.*lla&en 



Ee lot; bafcajmt: r setULocbt MhvtlAbarB lUtax'lallagan 
dmdureh su mfcchwtifltn, dmB a viae ban thnon aina baiapiala- 
valaa iui ilBA Xa&fltrtoff bootobasda # BolwalfiasJiiaht ang#~ 
ordnat und durob olna to a dor Sohwa* Bachi cht , aber filch t 
you dan su raraohvalfiaadtn Hatarl*llaC+* aboorblcrta 
fltrohlung sua Bobaalsen gabrtofet vlrd. Bit gasobsolsana 
KUnatatorraefelebt ^bixtflft dla tn«uct« VUxmaanarclo durcb 
dlf akta BarQhronc in dla an TOraabmlfiaadasi Obarf llofcan. 
Aal dan bakanntan Ymrt ahrmn baadalt aft slab v* Eochfraquazi*- 

r - aebwalBan boiaplalavalaa adxloobt acbwaiSbax ar Snatatoff a 
uatar Sviaoboaooballoac alsar aob*alSbar*n aohleht odar 

-Folia* Za arfalgt fclar aiaa dlolafctrlaoba Absorption alnar 
•loktraaagnotltoboti atrahlung, dla an dor ibsarptionsotoila 
Vim arsons?. Bal dl«in Yazdtahaan la% aa arxoxdavllcii* 
dla sur fcitngiwi dar al at In naasiiali t anliaa Starablumr dlonaadon 
Klnrlnbttmsan m&cllchat nab* an dla fiobvtltetoll* boransxh- 
brlnfan. AttMrAM ar^ibt alob a In TartUUHftad ami 11 a bobar 
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H«ch. dM agflgdungMg— Mftan Yoraohlas vixd av» 
Sehaalaan dar Behtralfiichicht ains Laaar-stTanlWi* 

nit* dar Vallanldnea imlfttni 
alnaa iti orpblonana ;rl w\m* dar ana lunatstofr bavtanandan 
SonvaiBacnient nrwndit, veb«l dla mltrtaLa dar Schwa lfi~ 
sealant gu wrschwsinsadsn nstarl ml lagan is flailaialbsraiak 
d«r LMor-8tr*fclun* tains aznabllcns dfeaorptisttsflnlgjESlt 
mfMltra and dar Xao«r nnd dla Haf rt»T1 a c *» knnfcinu±«rlleh 
rtutlv cuatnandar bawsgt mflfa. Sla Xattsr-Scrsnlnng gant 
duraa dla t«Bm lags BaffMhihOit hlndnroa wad&« 

pMitt Abaor&tlen trltts but in dar dflnnan BohwaiAaonient 
■nr. Bin baaandarar Voptail das srf indanawaJUUn Ysrfsnranr 
bastaht darln, daft dla su Taracnwa l ft and a n n**ar±aiia*»n 
mlt garlne*r odar kalaar Abaoxvtloaafflnlgpaic «p di 
Strata ung nallabls atark aain Unnan. Dla Arms- 
anargla wird issar an dan ln&arvn nsrfanxufafldahan arsaust, 

vsnrssd dla Hatari*llacan an&an nlont uvtcmt waxdwcu filaaar 
Vopt.ll trltt baaondara caflanObar Aan bafcsnnt 

aena«10Ta»raAraa f aal aa duroh StraoT 

duroh l-antaktObarbraguna;, in Xraehals 

■o&axf an BQndslun*; Amr X*sar-Kaarcia kaan £< 

Btg aa 1 Mt awwair v«l* dar Banval*a*alla ant* axafe aa- 

gsazdnat aaia, ao dafl alon fcalna Unbarbrlns^ntvproblan* 

in dar Yararb • itunajana aanln* 




Eoniti%oxr-foli«. 
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aaA avtacfcaa 4la wa. tw fit— 11— d— Hataaiallasaa aiac»- 
braeht wutea. laAaravaalta lac as ajbar auoh. ■BgLlafe, d*A 
Ala frahwai ftacbJ aht ana •lxiar aoxaacawaiaa ana FoljtttliylaxL 
tlMttbutsa alaaalbla^m fc»aat>atioffbaaoblot»frq°g aiaar oaar 
baldav so wraohwal Bwiflan Wavbari aJ 3 agi> bae««bt. 

Bal YaraaadBD* tob P»ly*ttxyl«n ala Scbwalaaobloht 
vlrd vortaHbaf* agflnftm i^a^—in aim Haliwai gaon-Qaalaaar 
ate alaar Wallanlaaajs daz> aaflaiartan PtxaManaT Ton 3,5 
* 0,2 it tiTHrtit. I* ktaam amtftrllek aueh FaatUrpar- 
lamarSar— alab wrflaa, bal Olaaa* lab afear aar Otwat- 
Uirkoasaajraa; la TaCMlbala aat» irm a aj » i « ii a aa,f wcQa**i«»r, 
wall ala aolehar Immmr ana* Boafe mm* apaaaaan Vallsnlloeaii 
tiftltrc. 
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P*taBTanaprtlnlia 

Varfahraa Vtrtoh^lB«» ton !ia*arl*ll*B*n, bal 

aobitfctan vino ^b«*lB«ehielit weaordnat u&d dure* 
Una von dar GckwaiflnclilcM? abaarblarVa fltradblna* 

da£ cltLO La»«x~ ^ trah Lua& 

alt dtr VallaalMnga waftlgatana *ia»a 
IbaorptlonaaaxlwuBa dar tua Kwiatetoff baat ahanrtan 
SetavallaofaJLe** virvtadtt wire una dad dla alVCaXa 
der SefevaiBaotilcli:: mi TirralmlfttD&ifi flatarlallaeao 
la ntxiul^rvicb dar t«aar-gfcr»M ung a*feablle»ia 
Abaorptio&aflUilgfcalt tufwlitn, vabal to laaar ud 
&la Hatarlallaean koatUnil*rllafc **latl* *t*a 1 n a nfl a r 
be vast vardan» 

2. Yarfahrwo nacit JLaapruab " , dadurcb gakaBOMl ntillar t 
d&0 dla SohvalBtcfcloht w ain*r luMrtatotr-Foli* f 
Torsugawaiaa PolyHtfcylaaTolla, *#*cafe« una awlacban 
dii *u wonyl ftaoaan Hat;ar±Mlla*aii alaeabraofet idrd- 

5* Tarfafervn naoh Aaspruob i f daftoroh g afr a n n a alofcnart » 
dafi dla Sohwalflaobi okfc ma aina? vorang*^! aa im 
1 SfelytLtbyl** baatabaadac Kuaatratof fbaacfelehtuns aliLar 

j odar baidar su varadttwaiEanrtan Htttrl»llae« taattbt^ 
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»*- V«r£«Iip«n omc*l ■ inam d«r Aa*prttcJi« •* bla 3 » d» lurch. 
eakmnMioawt. o»B «ln B»lln*-»a«»-G**l»*»r alt alMr 
w*n«nia&s* d»r »»vtl>iert«n Btrafciua* w},}- o.,2 /* 
rarwandet alrd. 
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Windmoller & Holscher, Lengerich i.W. 



Process for welding material layers 

It is known that difficult to weld material layers can be welded by locating a weld 
layer between them which can consist of plastic, which will be melted by a 
radiation, which is absorbed by the weld layer but not by the material layers to be 
welded. The melted plastic layer transfers the heat energy by direct contact to the 
surfaces to be welded. The known process is for example high frequency welding of 
for example difficult to weld plastics by inserting a weldable layer or foil. In this 
process a dielectric absorption of an electromagnetic radiation occurs, which 
produces heat at the location of absorption. In this process it is necessary to locate 
the devices, which produce the electromagnetic radiation near to the weld area. 
Additionally, there is a large energy input necessary. 

According to this invention a laser radiation with the wavelength of at 
least one absorption maximum of the weld layer is used, which consists of plastic. 
The materials to be welded by the weld layer do not have a significant absorption in 
the maximum area of the laser radiation, and the laser and the material layers are 
continuously moved against each other. The laser radiation goes through the outer 
layer without being weakened and the whole absorption happens only in the thin 
weld layer. A special advantage of the process according to this invention is that the 
material layers with a small or non-existent absorption capability for the laser 
beam can be of unlimited thickness. The whole heat energy is always produced at 
the inner contact surface areas, while the material layers are not heated at their 



outer sides. This advantage is especially noted in comparison with radiation 
welding or contact transfer. Because of the known sharp focusing of the laser 
energy, the radiation source can be far away from the weld area, and therefore 
there are no location problems in the processing machine. 

According to this invention the weld layer can be made form a plastic 
foil, preferably from a polyethylene foil and can be located between the 
material layers to be welded. However, it is also possible to make the weld layer 
from a one sided plastic layer of one or both of the material layers. 

When using polyethylene as a weld layer it is advantageous to use a 
helium-neon-gas-laser with a wavelength of the emitted radiation of 3.3 
±0.2m . Solid state lasers can also be used, but these have a disadvantageous total 
energy efficiency in relation to the energy used by the source, because such a laser 
emits also on other wave lengths. 



Claims 



1. A process for welding material layers, in which a weld layer is 
located between the two material layers to be welded. This weld layer is 
melted by absorbed radiation. The process is characterised by using laser 
radiation with the wave length of at least one absorption maximum of the 
plastic weld layer and by the following: The material layers have no 
significant absorption in the maximum area of the laser beam. The laser 
and the material layers are continuously moved relatively to each other. 

2. A process according to Claim 1 characterised by the following: The 
weld layer consists of a plastic foil, preferably a polyethylene foil, and 
is located between the material layers to be welded. 

3. A process according to Claim 1 characterised by the following: The 
weld layer consists preferably of a plastic coating, preferably of 
polyethylene, of one of the material layers to be welded. 

4. A process according to one of Claims 1 to 3 characterised by the 
following: A helium-neon-gas-laser is used with a wavelength of the 
emitted radiation of 3.3 ±0.2m . 
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SUMMARY OF DE 1 629 225 



This patent is based on the principle of high frequency dielectric welding. This 
patent describes an almost soldering or brazing technique. 

Claim 1 identifies a process of welding two materials with the use of an 
interlayer. Through the adsorption of a (laser) beam, the interlayer is made molten. The 
laser beam used has a wavelength of the interlayer and passed through and does not affect 
the two materials. 

Claim 2 - the interlayer is a plastic foil. 

Claim 3 - the interlayer is a plastic coating on one of the two materials. 
Claim 4 - Helium gas laser with the properties 3.3 +/- 0.2 microns is used. 



